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INTRODUCTION. 


Earlier papers? of this series have reported the coefficients of 
digestibility of lard, beef and- mutton fats, and butter; cream, 
chicken, goose, egg-yolk, brisket and fish fats; olive, cottonseed, 
peanut, coconut and sesame oils and cocoa butter; almond, black- 
walnut, Brazil nut, butternut, English walnut, hickory nut, and 
pecan oils; corn, soy-bean, sunflower-seed, Japanese mustard-seed, 
rapeseed and charlock-seed oils. The present paper deals with the 
digestibility of goat’s butter, kid fat, hard-palate fat, horse fat, oleo 
oil, oleo stearin, ox-marrow, ox-tail, and turtle fats. Though oleo oil 
and oleo stearin are of much importance commercially, the fats dis- 
cussed in this bulletin, as a whole, are not commonly known in 
American homes. However, they are, for one reason or another, of 
interest in considering culinary and table fats as well as in the con- 
sideration of general problems related to the use of fats as food. A 
few of these rats were purchased in the open market and the re- 
mainder were secured through the cooperation of Government and 
commercial activities. The hard-palate, horse, kid, and turtle fats 
were rendered in the laboratory by cutting the unrendered fat very 
fine, heating in a double boiler until the fat was completely melted, 
and then straining through rather thick cloth. The oleo oil, oleo 


1 Prepared under the direction of C. F. Langworthy, Chief, Office of Home Economics. 
2See list of bulletins on page 26. 
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stearin, ox-marrow, and ox-tail fats were obtained already rendered 
from commercial concerns. In order to insure uniform composition 
a sufficient quantity of each of the fats for the purpose of the study 
was thoroughly mixed before it was incorporated in the blancmange, 
which served as a medium for supplying the fat to the diet. 


METHODS OF PROCEDURE. 


The regimen followed was the same as that in previous experi- 
ments, foods containing a minimum amount of fat being chosen as a 
basal diet, i. e., wheat biscuits, oranges, and sugar. The fat to be 
studied was incorporated in a cornstarch pudding, a caramel solution 
being added to conceal any pronounced flavor. A sufficient amount of 
this pudding was prepared for the entire experiment. It was de- 
sired that such quantities as were necessary to provide about 100 
grams of fat should be eaten by each subject daily, this amount be- 
ing approximately one-third the total energy of the diet which is the 
average proportion furnished by fat. Coffee and tea, without cream, 
were permitted according to individual preference. The experimen- 
tal diet was eaten for three days or nine meals in each case. This 
period has been found satisfactory in the previous tests as it is 
sufficient to give satisfactory results and not so long as to introduce 
any undesirable physiological effect due to monotony.. A 4-days 
period of normal diet was always followed before beginning a 
new test. 

For separation of the feces from this diet, charcoal was adminis- 
tered in gelatin capsules with the first meal on the fat-containing 
diet, and with the first meal on resuming the customary diet. The 
feces were collected in weighed-glass containers, weighed, and then 
dried in an electric oven at 95° C., pulverized and analyzed. No urine 
analyses were made and no effort to maintain a nitrogen equilibrium, 
the digestibility of the fats being the special object of investigation. 
The coefficients of digestibility of the protein, fat, and carbohydrate 
supplied by the diet as a whole were determined directly. From 
these data the digestibility of the fat under consideration was esti- 
mated by the method commonly followed and outlined in detail in 
a previous bulletin.t In computing the figure for digestibility of the 
fat alone, in each experiment correction was made for metabolic 
products and the small amount of undigested basal ration fat which 
occurs in the ether extract of the feces. 

In general it has been the practice during the study of the digesti- 
bility of the edible fats to conduct not less than five tests of three 
days’ duration each. Since the available supply of fat in the case of 
a number of fats here studied was small, as few as three experi- 
ments were made in some instances. 


2U. S. Dept. Agr. Bul. 310 (1/915), pp. 22. 
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SUBJECTS. 


The subjects were all men who had previously served in the same 
capacity. They were between 20 and 40 years of age, in good health, 
and took a moderate amount of exercise. They observed regular 
hours for meals and followed their normal daily occupations. Since 
the subjects were students, they would be classed properly as persons 
engaged in light muscular activities. All were in good physical con- 
dition, possessing healthy appetites and normal digestive functions. 


GOAT’S BUTTER. 


Goat’s milk, butter, and cheese have long been common foods in 
_ many localities in Europe, yet, aside from chemical analyses, seem to 

have been little studied. It has long been believed that goat’s milk is 
in some way superior to cow’s milk for infant feeding. This belief is 
probably based on the result of empirical observations for the data 
found in the literature does not uniformly substantiate such a belief. | 
To obtain more complete data on the relative nutritive values of 
goat’s and cow’s milk, Sherman and Lohnes? made a comparative 
study of the two with infants and found that the curds of goat’s 
milk were smaller and more flocculent than those of cow’s milk, that 
goat’s milk has finer fat globules and exhibits more thorough emulsifi- 
cation of the fat; that cow’s milk has greater stimulating effect on the © 
stomach; that in 16 cases, 12 babies gained more rapidly on cow’s 
milk and 4 more rapidly on goat’s milk; that 5 vomited on goat’s 
milk and none on cow’s milk; and that children taking goat’s milk 
cried more at night. Bosworth and Van Slyke,’ who have studied 
the nature of the casein® and soluble and insoluble cgmpounds of 
goat’s milk* and compared the composition of cow’s, goat’s, and 
human milk,® report that goat’s milk ® is less acid, contains a larger 
amount of chlorids, and that the phosphates are combined with more 
bases than in cow’s milk. Jordan and Smith® have made extensive 
analyses of goat’s milk. They concluded that there was no essential 
_ difference between the casein, but that there were marked differences 
in the nature of the ash obtained from cow’s and goat’s milk. Hall? 
states that goat’s milk is palatable, nutritious, easily digested, helpful 
in certain cases of poor nutrition, and Practically, free from lability 
to transmit diseases like tuberculosis. 

Very. recently Hill * has reported a series of chemical analyses of 
milk produced by a four-months-old virgin doe kid, and states: “ The 


1 Jour.’ Amer. Med. Assoc., 62 (1914), No. 23, pp. 1806, 1807. 
2N. ¥. State Agr. Expt. Sta. Tech. Bul., 46 (1915), p. 3. 

$ Jour., Biol. Chem., 24 (1916), No. 3, pp. 173-175. 

€ Jour. Biol. Chem., 24 (1916), No. 3, pp. 177-185. 

5 Jour. Biol. Chem., 24 (1916), No. 3, pp. 187-189. 

6N. Y. State Agr. Hxpt. Sta. Bul., 429 (1917), p. 4. 

7N. Y. State Agr. Expt. Sta. Bul., 429 (1917), pop. ed., p. 7 
8 Jour. Biol. Chem., 33 (1918), No. 3, p. 392. 
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milk was substituted in the diet of an 11-months-old baby for normal 
goat’s milk without any detectable difference either in the appetite 
or physical condition of the baby.” 

The literature consulted gave no information as to the presence or 
absence in goat’s milk and butter of the fat-soluble vitamin con- 
tained in. cow’s butter. In view of the use of goat’s milk for in- 
fant feeding, information on this point would be of especial im- 
portance, since goat’s milk is in many parts of the world the com- 
mon household milk supply. 

A supply of goat’s butter sufficient for the purpose of these ex- 
periments was obtained from the Dairy Division of the Bureau of 
Animal Industry. The butter was of a very pale-yellow color, 
without pronounced odor or fiavor, and by those not informed of 
its nature it was taken for light-colored dairy butter. Since only a 
limited supply was available, no tests were made regarding its use in 
cookery, and the entire sample was incorporated in the usual corn- 
starch blancmange. 

Four experiments were conducted to determine the digestibility of 
goat’s butter and the data which resulted are recorded in the follow- 
ing tables: 


Data of digestion experiments with goat’s-milk butter in a simple mixed diet. 


Constituents of foods. 


Experiments, subjects, and diet. neue ote 
. : arbohy-| , 
Water. | Protein.| Fat. dental Ash. 
Experiment No. 645, subject A. F. Grams. | Grams. | Grams. Grams. Grams. | Grams. 
Blancmange containing goat’s milk butter.| 2,086.0 | 1,176.4 54.8 144.1 699.0 tne 
IW Cape OISCULUB Nat aan one aan aac ee ce: 245.0 22.0 26.0 3.7 189. 4 3.9 
IOV Reeiaa 5 Mo ReMi ee 5 aS SoBe moet ere 829.0 720. 4 6.6 La 96. 2 4.1 
SUS ae tee eee ce re a eee eters wie eee ree IGP. | Beskadoude Baaaece bases sear IGYLOG|sonescce 
Hotalltoodiconsumede see cece er see ae 3,312.0} 1,918.8 87.4 149.5 | 1, 136.6 19.7 
TOC OS eae eee oe a8 a fae rea ye Sd TORU) Re Bee one 24.8 11.3 31.9 8.0 
PATNI OUT Greta Zed em cen ee cnc ate an lee ae tete ore ase a eee ce | eee eee 62.6 138.2] 1,104.7 | i ey, 
Per Centmbullize esse. serine. se aoc nc eo acs wall ore aeern |a eee caer 71.6 92. 4 97.2 59.4 
Experiment No. 646, subject P. K.: 
Blancmange containing goat’s milk butter.| 1,809.0 | 1,020.3 47.4 125.0 606. 2 10.1 
Wheat biscuit Pa HSS Le cheat Nach ih re RN 248.0 2253 26.3 3.0 191.7 4.0 
ULE See ee tek ca ae a ee ae Ee 502.0 436.3 4.0 1.0 58. 2 2.5 
SUSar ere eee ee eee rene Serpe ene ee AO MTES Olt aeeehe yeasts ee al ANNE Bt LOUSO Meee 
Totalitoodiconsumederescecesseeesscerce 2,750.0 ; 1,478.9 CUSU 129.7 | 1,047.1 16.6 
ES GCOS. RR patsy ME a: SN eae bs Ble OE St see ek 18.0 8.1 20.2 4.7 
PAO UTNE GU Z OOP eeegees eters) orks ots deca etis ce tape | Meret eae 59.7 121.6 | 1,026.9 11.9 
er Cent WGI ZS sees oa ere aie ae re al eee ee Pease pe eee 76.8 93.8 98.1 Ted 
Experiment No. 647, subject J. C. M.: iis 
Blancmange containing goat’s milk butter.| 1,775.0} 1,001.1 46.6 122.6 594.8 9.9 
Wheat Discuit.. Sot: een 316.0 28. 4 33.5 4.7 244.3 5. 1 
DEG TRU eesate ve 2, Ss we os tyne Se RE ee 384.0 333.7 onl ro 8 44.5 UY) 
SCR pch Meare eR RRA aA ay 9 3c cies) kL 7530) ci eeeee colette | coe eee ee L75CO Rhee cers 
Motalifood constimed-.-.2.) 5 sess cer 2,650.0 | 1,363.2 83.2 | 128.1] 1,058.6 16.9 
HO CES eyaeitettey cic at! jain cron - Je Mee MOMO Mee ke Bee 23.0 TSH6 32.4 6.0 
AMOUNt Utilized .- . 5S SUSE oe ee ee ee een eee eee 60. 2 THORS eT 02652 10.9 
aveenh itilizeds.. ssosc-4 ck sc. eee | pa eaten I | 72.4 |. 93.3 96.91 64.5 
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Data of digestion experiments with goat’s-milk butter in a simple mixed 
diet—Continued. 


Constituents of foods. 


Experiments, subjects, and diet. mw pene oat 
K : arbohy- 
Water. |Protein.| Fat. acatel Ash, 

Experiment No. 648, subject A. A. R.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanemange containing goat’s milk butter. 1,770.0 998.3 46. 4 122.3 593.1 9.9 
WinGate DISCUItHs ome eee eee ee ia seni 192.0 17.3 20.3 2.9 148. 4 Sail! 

EE TU Gea sere me eae etme ca eure mieten Seem Lee 1,059. 0 920.3 8.5 2.1 122.8 53 

SHO UEREY Oey cen Hg MenEnet eye MIA 9 Ree ya een aR PANU 30s Rea asa eeme liga muerte abuts ese 2102 ON eee 
Total food consumed.....--......--.--:- 3,231.0 | 1,935.9 75. 2 127.3 | 1,074.3 18.3 
FECES eee Serre na ae anne AUR a a RONEN HALEN Of} Guns te eset ere 25.0 6.6 33.0 6. 4 

AN cao hayy wUBVbYANCe Bees See Esk ow sea be se HAs se oueue SS eet ee eye 50. 2 120.7 | 1,041.3 11.9 
Bericen ti utilhizedee eases osaseteacisiciscinceis else eee ane aleeeciaaen ns 66.8 94.8 96.9 65.0 
Average food consumed per subject per day... 995.3 558. 1 27.0 44.6 359.7 6.0 


Summary of digestion experiments with goat’s-milk butter in a simple mixed 
diet. 


Digestibility of entire ration. Esti- 
mated 
s digesti- 
Experiment No. Subject. Api bility of 
‘ arbohy- goat’s 
Protein. Fat. 5 Ashe | ik butc 
ter alone. 


ee) a 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


FI citi Rit eR Reece eee gM JN Ne ks te MO 71.6 92.4 97.2 59. 4 97.4 
(Fe a) eee eS Br er IS ee ce 1 OI EGER “Uren ee a 76.9 93.8 98. 1 CGHee 97.5 
OSE SEER Ge ee ee ALE A UE FIC SMa eae eee} 72.4 93.3 96.9 64.5 98.6 
(Be BS RES GR Sey NC EAN VAC RAV INEG seie Deycentey yee: 66.8 94.8 96.9 65.0 100.0 

PANVICT AS Crete rgh a seer eoial ya DU ia Meanie Seu TN Mls 71.9 93. 6 97.3 65.2 98. 4 


Considering the diet as a whole, the subjects ate on an average 
27 grams of protein, 45 grams of fat, and 360 grams of carbohydrate 
daily, which supplied approximately 2,079 calories of energy. Since 
the available amount of goat’s butter was small, only about 45 grams 
of fat, of which about 48 grams was goat’s butter, was eaten daily. 

The digestibility was found to be 71.9 per cent for protein, 93.6 
per cent for fat, and 97.3 per cent for the carbohydrate suppled by 
the diet as a whole. When correction is made for the metabolic 
products and undigested basal-ration fat which occurs in the ether 
extract of the feces, the figure 93.6 per cent for the digestibility of 
the total fat of the diet becomes 98.4 per cent for the digestibility of 
goat’s butter alone. 

For the sake of comparison it is of interest in this connection to 
refer to the figure for the digestibility of cow’s butter + determined 
under conditions identical with those maintained for the experiments 
here reported. This was found to be 97 per cent, a difference, which 
for all practical dietetic purposes is negligible as compared with 99 


1U. §. Dept. Agr. Bul. 310 (1915), p. 21. 
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per cent, the digestibility of goat’s butter. Since all the subjects re- 
ported that they were in normal physical condition during the entire 
period of these experiments, it appears that goat’s butter is a whole- 
some valuable food fat. 


KID FAT. 


The consumption of kid fat is quite limited in this country, being 
confined largely to those of foreign birth and food habits, who in- 
clude goat or kid meat in their dietary. Just as the consumption of 
lamb greatly exceeds that of mutton, the amount of kid meat eaten 
exceeds that of goat meat. Kid fat has little if any sale in this 
country as an edible fat; however, it seemed of interest to compare 
its digestibility with that of mutton fat. 

Through the courtesy of the Bureau of Animal Industry, one-half 
of the carcass of a 6-months-old kid was secured for experimental 
purposes. The kidney fat and all of the superficial fat was carefully 
removed, finely cut, and rendered in a double boiler. The meat was 
cooked and its digestibility determined by means of the usual diges- 
tion experiments, the results of which are reserved for future dis- 
cussion. The fat which cooked out of the meat was carefully saved 
and, since it had not been scorched and was free from any suspended 
maiter, was added to the rendered kidney fat in order that a suffi- 
cient quantity of fat should be available for the experiments reported 
below. 


Data of digestion experiments with kid fat in a simple mized diet. 


Constituents of foods. 


Experiments, subjects, and diet. Sev ens 
. arbohy- 
Water. | Protein.| Fat Se Ash 
Experiment No. 712, subject P. K.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams, 
Blancmange containing kid fat..........-. 27.7 177.0 476.5 11.7 
Wihes¢ DISCHIG: 2 ae re eee ere eee 33.8 4.8 246.6 5.1 
I Dd Cress oe ete a eee Pere ene rt ess ae eee 3.9 1.0 57.1 2.5 
SUSAR. eee ee Son sase cee w cece eee eece eee le UBLOTE Olas comes | aoe ae ae Seer 19750-|5- 3-6 
ToLalsfoodiconsumed serosa ase ee 65.4 182.8 977.2 19.3 
WOCOS IEP EFEE eek eek, i so ee ee 7.0 16.5 41.9 6.6 
AM OUT EIGHIZEG oes ese SS eee ae ee See ts eee 58.4 166.3 935.3 12.7 
Pencentutilived ss... 2 tees. ere er ee 89.3| 91.0 95.7| 65.8 
Experiment No. 713, subject J. C. M.: 
Blancmange containing kid fat...........- 30.2 192.8 519. 2 12.8 
Wiheat:bDisCuit-.c2 ee se ee eee ee 41.2 5.8 ~ 299.9 6.2 
WroiG si et coast el a ee eee 8.1 2.0 117.5 5.1 
SLES 1 ees a ea REE ol a Ap es (nce iT LF) J) meet oa Al | oe <a TSO OSS 
otal tood |conSumMed=--e- cess eee eee 79.5 200.6 | 1,085.6 24.1 
Heeesss osteo. 6 5h5. sees ches ee ee 2.3 9.7 50.9 6.1 
2 190.9 | 1,034.7 18.0 


Amount utilized......-.... PP Miathy eae See See) -gGhe PSE 2 =e 77. 


IPOMCONLMUIIZOG sa 252.6 docecewscoce an ceas Soe e rene eaeeneeeee 97.1 95.2 95.3 74.7 


~J 
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Data of digestion experiments with kid fat in a simple mixed diet— Continued. 


Constituents of foods. 


= 


Experiments, subjects, and diet. Weight 
of foods. Carbohv- 
Water. | Protein.| Fat. Aeatae. Ash. 

Experiment No. 714, subject A. A. R.: Grams. | Grams. | Grams. | Grams.| Grams. | Grams. 
Blancmange containing kid fat..........-- 1, 428.0 771.0 26.3 167.8 451.8 iil 
Wheat bisciwit= test tecss seace sees osc ses ce 237.0 21.3 25.1 3.6 183. 2 3.8 

I bb tes Hoe eet do Ge Cone nee aaeroE Nee 1,204.0 | 1,046.3 9.6 2.4 139.7 6.0 
SUGAL  ekee ee Soe ae oa eae SAREE Se Daas 168S0H| 32 Feels sheetc esos IGS (0) eee oe 
Total food consumed.......-.----------- 3,037.0 | 1,838.6 61.0 173.8 942.7 20.9 

HHO COS Meee tm ee ae te a ate As Ure L040) /c22s2 sheer. 13.1 21.4 59.4 10.1 
Amount utilized s see ee wees see ee o Soc ee Sec ss cael ee eeseet es 47.9 152.4 883.3 10.8 
Pereentutilized? ae. Sse se ses se sw oad Sassees a coleceeae sees 78.5 87.7 93.7 51.7 
Average food consumed per subject per day-..- 971.3 945.5 22.9 61.9 333.9 7.1 


Summary of digestion experiments with kid fat in a simple mixed diet. 


Digestibility of entire ration. Estima- 

ted di- 

Experiment No. Subject. gestibil- 

Carbohy- ity of 

Protein. | Fat. ates ih Ashes. |ikiditat 

? alone 
Per cent.| Percent. | Per cent.| Per cent.| Per cent. 
TANG) Sean at ESE 5 SOE reek PST Gedritae tpeeeee ae | ad CGS opts Caen ete ee 89.3 91.0 95.7 65.8 94.1 
CIB Sah ee eek ae a ie Ee a Ne Oa A feak Opal LY atest k= es 97.1 95. 2 95.3 74.7 98.4 
ThIGE ER ES RSS Ae Ae ene ean ae | Y NING Alive See sae 78.5 87.7 93.7 SL 7/ 93.4 
TASER BAe BO Abia So OE ASE at CS aa O See 88.3 91.3 94.9 64.1 95.3 


The coefiicients of digestibility of the diet as a whole were found to 
be 88.3 per cent for protein, 91.38 per cent for fat, 94.9 per cent for 
carbohydrate, and the estimated digestibility of kid fat alone is 95.3 
per cent. This figure obtained for the digestibility of kid fat is per- 
haps not directly comparable with the coefficient of digestibility, 88 
per cent, previously reported! for mutton fat, since the mutton fat 
was kidney fat and the kid fat was a mixed fat obtained from all 
parts of the carcass, and as has been previously noted,? the nature of 
fat varies somewhat with the part of the body from which it is taken. 
Though a little lower it compares very favorably in digestibility with 
goat’s butter which was 99 per cent digested. The average amount 
of kid fat eaten daily, 62 grams, was somewhat in excess of 53 grams, 
the average daily consumption of mutton fat. 

In the reports of their physical condition during the test period, 
none of the subjects made any mention of any laxative effect or other 
digestive disturbances resulting from the experimental diet, and 
accordingly on the basis of the experiments here reported, it may be 
assumed that kid fat, when eaten in amounts not in excess of 60 


1Us S:) Dept. Agr Bul’ 310) @9i5), ps 2a: 
2U. S. Dept. Agr. Bul. 507 (1917), p. 9. 
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grams daily is quite well assimilated and is suited for use as human 


food. 
HARD-PALATE FAT. 


The so-called “ hard palates” are taken from the roof of the mouth 
of beef animals. In appearance they are very unattractive, pos- 
sessing a black or white, rough, ribbed outer surface, and contain 
little muscular tissue. According to information obtained from the 
Bureau of Animal Industry, several of the large packing establish- 
ments utilize the hard palates of cattle in the preparation of edible 
products, such as potted meats, sausage, etc. One establishment is 
reported as saving about 2,500 pounds monthly, another about 6,000 
pounds monthly. In view of this rather extensive use of hard palates 
for food purposes, it appeared very desirable to ascertain the digesti- 
bility of this material, and accordingly seven experiments were con- 
ducted in this laboratory, and it was found that the protein was ap- 
proximately 87 per cent digested.? Some attention was paid also to 
the fat of the hard palates, and its possible uses for culinary purposes 
- emphasized the desirability of studying its digestibility. 

In the preparation of the hard palates for use in the experiments 
referred to they were boiled for two to three hours, a yellow fat 
being extracted during the process. While hard palates contain 
only a small amount of this fat—about 11 per cent—of which ap- 
proximately one-half is extracted by boiling the hard palates for 
two or three hours, the total yield of packing houses preparing two 
or three tons per month of hard palates for edible purposes is evi- 
dently of commercial importance. 

The hard-palate fat used in this study was obtained by boiling 
palates for two or three hours in a large amount of water. About 
100 pounds of fresh hard palates secured from a local abattoir were 
extracted in this manner. The fat, which floated to the top of the 
liquor, hardened on cooling and was removed and purified by re- 
melting several times in boiling water. It had a yellow color, was 
_ without characteristic taste, and resembled butter somewhat in ap- 
pearance, though it was more granular. 

As previously reported,? it was found to have a melting point of 
34° C., an iodin number of 52.53, and a refractive index of 1:4586. 

Three subjects assisted in the study of this fat. The results of 
the tests are reported in the following tables: 


1 Personal communication. 
2 Digestibility of Hard Palates of Cattle, Jour. Agr. Research, 6 (1916), No. 17. 
3 Loc. cit. 


DIGESTIBILITY OF MISCELLANEOUS ANIMAL FATS. 9 


Data of digestion experiments with hard-palate fat in a simple mixed diet. 


| Constituents of foods. 
Weight | 


Experiments, subjects, and diet. 
4 oho Water. | Protein Fat Carbohiy- Ash 
4 ; : drate. 
Experiment No. 574, subject A. J. H.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanecmange containing hard-palate fat....| 1,329.0 522.8 24.1 201.7 569. 1 eS 
Wiheateolscuitessae wise Sanne eer oe ioe 87.0 7.8 9.2 1.3 67.3 1.4 
IDOI SS Reese te NOOSE Ree ISOS one cams 305. 0 265. 1 2.4 - 056 35.4 1.5 
SUBIR S Sh oodoobspocadbuoodduusooouuoEsasous i} () Te cocdohooallnadebaacelisnigcdonos Gos OR aaenrr= 
Motalioodteonsumed \-2 22s: 2.0 =. 2 1,786.0 795. 7 35.7 | 203.6 736. 8 14.2 
TRESS 2 es eS REO AeSGS AED CS cere UU Wesece sane 25.7 22.8 18.8 Cot 
PASTA OUI GUT Z OCs se om tN See aera ohn aes ra [Ps RR 10.0 180.8 718.0 6.5 
Rercemtautili zed ssp sie ee Bae es cre ee | See i As ee 28.0 88. 8 97.4 45.8 
Experiment No. 575, subject P. K.: 
Blancmange containing hard-palate fat....| 1,924.0 756.9 34.8 292.1 823.9 16.3 
A\WAIGEYR JISODIN Fs aisce S Soncoa core cbonpacnaS 357.0 32.1 37.8 5.4 276.0 5.7 
TEP ADDL es Sis LR Semi hy ae! S Beh 8 Peay eam eae te 861.0 748. 2 6.9 1.7 99.9 4.3 
SUA As tas ctse Hos cess tech yes solos Se Seas GONOR eases alien guns S| Sewer as OOO |eaaeee: 
otal foodiconsumed 7.2.5.0. \seec set Sp 2LL One 1,537.2 79. 5 299.2} 1,268.8 26.3 
HOCESEI at cee eae meses nehose mech MASQEOR R... cea 26.0 27.2 20.2 8.6 
AMATO WIN THUAN le eek aeasee ouesbos sdeu tase Seles sepeceHeee 53. 5 272.0 | 1,248.6 17.7 
OR CoOn tg tH ZOdiae ia. as ee nee Rate aio Gas eae 67.3 90.9 98. 4 67.3 
Experiment No. 576, subject C. J. W.: e 
Blanemange containing hard-palate fat....| 1,949.0 766. 7 35.3 295.9 834.5 16.6 
Wiheatibisculitseue eas eee eat ree ns 341.0 30.7 36.1 5.1 263. 6 5.5 
UG ey Be NS Se pees ee Rees 1,011.0 878.6 8.1 2.0 117.3 5.0 
UPA etse Se eee conn ee en cee a sie ctere care tte ST Quikeaee eater aan aeeraes seers SieOslicoessec 
Motalitood consumed. 2252.22.22 8k: 3,382.0 | 1,676.0 79. 5 303.0 | 1,296.4 27.1 
Heeces some kes cere ee tees yee al ee ages ORO) Vous a5 adoae 33.9 25. 2 37.1 13.8 
PAST OUTUGAULGUITZ OMe seta ieee Seicec sc | an vee Roe meceice 45.6 277.8 | 1,259.3 13.3 
Rericomtalitilized aera wea ee ohh corr s/n) ll hee uae us 57.4 91.7 97.1 | 49.1 
Average food consumed per subject per day..... 931.0 445.5 21.6 89.5 366. 9 | se) 


Summary of digestion experiments with hard-palate fat in a simple mixed diet. 


| 


Digestibility of entire ration. Bsti- 
mated di- 
; i gestibil- 
Experiment No. Subject. 6 : piu of : 
: arbohy- ard-pal- 
Protein. Fat. arate: Ash. Ate tat 
alone. 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
YN OS es A eee a [A Jett BSE Nh a 28.0 88.8 97.4 45.8 92.4 
US dos SHORE Ee eee em Bie 1G eae oO eee 67.3 90. 9 98. 4 67.3 93.5 
HY ACS Ee oan ee er a wes acs Se eee a (OR PIAP) ee pai ale ee 57.4 91.7 97.1 49.1 95. 2 
PAS CT AS Ob te sent eee er eral cape ay aretecs 50.9 90. 5 97.6 54.1 93. 7 


It will be noted on referring to the above tables that the subjects 
ate on an average 22 grams of protein, 90 grams of fat, and 367 grams 
of carbohydrate daily, which had a fuel value of 2,366 calories. The 
protein, fat, and carbohydrate supplied by the total diet were 50.9 
per cent, 90.5 per cent, and 97.6 per cent digested, respectively. When 
corrections are made for the metabolic products and undigested fat 
resulting from the basal ration occurring in the feces the value, 90.5 

95191°—19—Bull. 61832 
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per cent, for the digestibility of the total fat of the diet becomes 93.7 
per cent for the digestibility of the hard-palate fat. 

The subjects all reported that they were in normal physical condi- 
tion during the period of these experiments, and accordingly it ap- 
pears that hard-palate fat of good quality may be eaten as a con- 
stituent of a simple mixed diet at least in amounts not exceeding 90 
grams daily without physiological disturbances. 


HORSE FAT. 


At present horse flesh is sold for human food in this country in 
only a few of the larger cities. That the supply of animals exceeds 
the demand?* is shown by letters received by commission firms in 
Chicago from Montana ranchmen offering in carload lots animals 
that were “ overaged,” “wire cut,” “ undersized,” and “inbred,” but 
in “good flesh and health.” Horse flesh is quite generally used for 
human food in some European countries, for it is reported? that 
as long ago as 1892 in Paris and Vienna over 20,000 horses were 
slaughtered for human food. “ Similar statistics are furnished also 
from Berlin and other public abattoirs in Prussia, and the supply 
of horse fiesh as a meat food for the public has become a regular and 
well-organized business.” In 1910, 29,000,000 pounds of horse meat ? 
was produced for consumption in Paris and its environs. In Ger- 
many, in 1909, 152,214 horses were slaughtered, which provided 
79,000,000 pounds of meat; approximately 14 pounds per capita. 

It is apparent from these statements that horse fat as a part of the 
meat enters into the European dietary. It is evidently also known as 
a separated fat, for Lewkowitsch * reports that “it is used by the 
poorer classes on the Continent as an edible fat in the place of lard, 
and is no doubt used as an adulterant of more expensive fats.” hess 
is a tradition in some foreign countries that it has a special value 
as shortening in pastry making. 

Though no definite information regarding its use for such purposes 
in the United States has been found, it seemed not without interest 
to include a study of horse fat, and in order that the restilts obtained 
might be directly comparable with those obtained for beef, mutton, 
and pork (kidney fats), reported in an earlier paper,® an attempt was 
made to secure a supply of horse-kidney fat. However, after several 
horses had been slaughtered without securing from any sufficient 
kidney fat for the purpose of this study, it was decided to study a 

1 Nat. Provisioner, 58 (1918), No. 16, p. .17. 


2Lancet [London], 1 (1918), No. 5, p. 189. 
3 Jour. Amer. Vet. Med. Assoc., n. ser., 4 (1917), No. 5, p. 681. 


Chemical Technology and Analysis of Oils, Fats, and Waxes, Il. J. Lewkowitsch, 


London: Macmillan and Co. (1909), j. 547. 
5U. S. Dept. Agr. Bul. 310 (1915). 
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composite fat taken from different parts of the body. Through the 
courtesy of Superintendent Hollister, of the National Zoological 
Park, a supply of horse fat (neck and leaf) was secured from a 
healthy inspected animal, such as are regularly procured to supply 
food for the carnivorous animals confined in the park. In the un- 
rendered form its physical appearance was so similar to that of beef 
fat that the members of the laboratory staff who were unaware of its 
source assumed it to be beef fat. Samples of the neck and leaf fats 
which were analyzed by R. H. Kerr, of the Bureau of Animal In- 
dustry, were found to have the following constants: Neck fat, iodin 
number 95.83 and refractive index at 40° C. 55.5° and leaf fat, iodin 
number 91.22 and refractive index at 40° C. 54.0°. The unrendered 
fats were passed through a meat cutter, uniformly mixed, and ren- 
dered in a double boiler. The rendered fat on standing tended to 
separate into an oily and solid layer, resembling chicken fat in this 
respect. 

Three subjects assisted in the experiments, which are reported in 
the tables which follow: 


Data of digestion experiments with horse fat in a simple mixed diet. 


Constituents of foods. 
Experiments, subjects, and diet. ve oe i a Gale 
: P arbohy- 
Water. | Protein.| Fat. rates Ash, 
| 
Experiment No. 747, subject P. K.: | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing horse fat.......... 1,634.0 734. 2 33. 0 184.0 669. 1 13.7 
Wale a trliS@ ule cjsseae er mene aie oe Segre ee) 304. 0 27.4 32. 2 4.5 235. 0 4.9 
ETT tReet SERN i hy 514.0 446. 7 4.1 1.0 59. 6 2.6 
SU ae sae eee eee eta aioe een PASH COVEN ake ese tah ented ONES 2 RA 265500 eee oes 
Total food consumed:/.- 2... l2......: O70 | 1, 208.35) 60.8 |) Tote) | 1, 298.7 21.2 
HO COS RE ee EIS Re PI am one bn Sat oer ene hi 67.OR ee eaO Ns 22.3 9. 4 9.9] 5. 4 
ANTTOVOLDU AUG WHT NUW ASCE > at eee NS eI ey co 47.0 180.1] 1,198.8 15.8 
OTE COMbe UI GUNZOC mre rae ae eminence Sutoers ae Nate cealee ci ec 67.8 95. 0 97.6 74.5 
Experiment No. 748, subject M. L. M.: 
Blancmange containing horse fat.......... 1,670. 0 750. 3 33.7 188.1 683. 9 14.0 
Welle aisbISCulipacee sae. J yee ee a } 558. 0 50. 2 59. 2 8. 4 431.3 8.9 
IMIR eee poate ame ane SOSeeree eas eae aoe 667. 0 579. 6 5.4 13 77.4 3.3 
Suncast ee ee CO el Dyi|| wari sean Coed) gibi aiaet cea bench et COM VA ee Si 
Lotaliood consumed... - 2-2 525...-..5 3,324.0 | 1,380.1 98.3 197.8 | 1,621.6 26. 2 
CCOSHSkerea ys peel: Se oka tT TS3S0: | eae 40. 8 1332 68. 3 10. 7 
ANSTAN OYE Oat hy TONE NTVA STO Ls es 8 ese es Vas AI a Sd bp 57.5 184. 6 1,553.3 15. 5 
PoracembeuiGliiZe Gia iss cats so gee ae oe ee al Se Loe & 58.5 93.3 95. 8 59. 2 
Experiment No. 749, subject J. C. M.: vi 
Blanemange containing horse fat.......... 1,719. 0 772. 4 34.7 193. 6 703. 9 14,4 
Wailea tibiScuitaakepe: sess. SUR ey 385. 0 34.6 40. 8 5. 8 297. 6 6. 2 
TEDL Gs cect ke res Eee a ea ean 948. 0 823. 8 7.6 1.9 110.0 4.7 
SUES Pe Sores Sag Oe cere ee eS ai Oe Re an 1A SO | Sei <1 segek a ee pchae [ew Denes 194 Oy eases 
Total food consumed...............:...- 3,246.0] 1,630.8 83.1 201.3 | 1,305.5 2553 
OCOSM Eee ne soe Say Get SO eee eee MOS AON MP ae nor: 37.4 1553 9. 8 10.5 
AMT DUN RS, re cere Se CSS SOO SORES Cee A Reelin Baal [ee ees eter 45.7 186.0] 1,245.7 14.8 
J2in Cia WHA es SGU te GaAs BBA Benen eae Se ee Se leeaee aster 55. 0 92. 4 95. 4 58.5 
Average food consumed per subject per day...| 1,032.0 468. 8 27.9 65. 4 461.8 8.1 


12 BULLETIN 613, U. S. DEPARTMENT OF AGRICULTURE. 


Summary of digestion experiments with horse fat in a simple mixed diet. 


Digestibility of entire ration. Esti- 

See, nee, en Oe ME | ee 

Experiment No. Subject. es 
Protein. Fat drate Ash horse fat 

? alone. 

Per cent.| Per cent. | Per cent.| Per cent. | Per cent. 

(US Soe oon SE SOR SESE Seer == EAA ee ea Se é 95. 97. 4.5 s 
ARR Pee ASS aS. Une Me eee 58. 5 93.3 95.8 59. 2 93.7 
(CBSE RE BOS as oF ee eee Dea J CaM sexe ee 55 92. 4 95. 4 58.5 92.7 
AVOTA 0 as eee! ae ei | Se ese 60. 4 93. 6 96.3 64.1 93.9 


The fat-rich blancmange containing horse fat formed the predomi- 
nating part of a simple mixed diet and was eaten without comment, 
indicating that this blancmange. was as acceptable as that served in 
other experiments of a similar nature. All the subjects stated, in the 
reports which they submitted regarding their physical condition dur- 
ing the experimental period, that they continued in normal health. 

On an average the subjects ate 28 grams of protein, 65 grams of 
fat, and 462 grams of carbohydrate daily, which supplied 2,545 calo- 
ries Qf energy. The coefficients of digestibility of the diet as a whole 
were for protein 60.4 per cent, for fat, 93.6 per cent, and for the 
carbohydrate 96.3 per cent. If correction for the metabolic products 
and undigested basal ration fat is applied to the figure 93.6 per cent, 
the digestibility of the total fat of the diet, it is found that the coeffi- 
cient of digestibility of horse fat alone is 93.9 per cent. This figure, 
93.9 per cent, is for dietetic purposes the same as 93 per cent re- 
ported? in an earlier paper for the digestibility of beef-kidney fat. 
It is higher than the digestibility reported from similar experiments 
with mutton-kidney fat + (88 per cent), and somewhat lower than the 
digestibility of lard* (97 per cent), butter* (97 per cent), and beef- 
brisket fat? (97.4 per cent). 

On the basis of these experiments it appears that rendered horse 
fat obtained from healthy animals when eaten as a part of a simple 
mixed diet in amounts not exceeding 65 grams daily produces no 
physiological disturbances and was well utilized by the human body. 


OLEO OIL. 


Beef tallow, like other edible fats, consists essentially of olein, 
palmitin, and stearin. In order to utilize most efficiently the enor- 
mous quantities of beef tallow that result from the slaughter of cattle 
in this country yearly, it has been found satisfactory to separate 
the beef tallow into soft (oleo oil) and hard (oleo stearin) fats. The 


£U. S.: Dept. Agr. Bul. 310 (1915), p. 21. 
20. OS. Dept. Agrs, Bull SOG Gol) mpase 
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commercial manufacture of oleo oil and oleo stearin is, in brief, as 
follows: The rough fat from the slaughtered animal is washed with 
warm water, hardened naturally or by immersing in ice water. The 
hardened fat is finely cut, rendered in tin-lined jacketed vessels, and 
allowed to stand for a time in a crystallizing room, the temperature 
of which is carefully regulated, after which it is subjected to 
hydraulic pressure. The soft oleo oil runs out of the press and the 
hard oleo stearin remains in the press. Though they have very ex- 
tensive commercial uses, oleo oil and oleo stearin are little known 
to the housekeeper. 

While both the oleo oil and oleo stearin are used as constituents of 
compounded fats, designed for table and culinary purposes, oleo oil 
is also used as a separated fat by persons who, because of national or 
religious customs, prefer it to other types of animal fats. Oleo oil 
is also used in large quantities in the manufacture of oleomargarin. 

The oleo oil which was studied in the experiments here reported 
was obtained from a dealer in edible fats and was held to be repre- 
sentative of commercial oleo o11. In appearance it was a light yellow 
fat of about the same consistency as butter, solid at ordinary room 
temperature, and without distinctive odor or taste. 

The results which were obtained with oleo oil are included in the 
following tables: 


Data of digestion experiments with oleo oil in a simple mixed diet. 


3 Constituents of foods. 


Experiments, subjects, and diet. Weight 
of foods. aie ee an Carbohy- ie 
ater. rotein. at. arate. Ash, 
Experiment No. 805, subject J. F.C.: Grams. | Grams. | Grams. | Grams.| Grams. | Grams. 
Blanemange containing oleo oil............ 5 00. 19. 146.8 449.2 8.6 
WihleatabiSCuliszas ac nce econ en ceeioe ce ceee. nb 291.4 6.0 
ISG RSS asGS bes GNemn ASR SEe ae te Seen ee 2.6 152.7 6.6 
SU ae ee ae een eit ace eee op ee OLOS OU Sas Seles oh Soe [aes se ne STOO RS 
Motalroodsconsumeds = - Sas n 25. sos. 15S 20353 212 
ICCES ena ee ween rn eens | eS ie 1323 43.1 7.8 
PAG HPOUED GAVEGRLIZ© (aces ete ni Aenea Ecce e ye | 141.8] 1,160.2 13.4 
Rencentaitilizedess see tsers La 91.4 | 96. 4 | 63.4 
Experiment No. 806, subject T. G. H.: | 

Blanemange containing oleo oil _.......... 193.4 591.8 | 11.3 
With eatabisCultepee na eee eee Re ae 1.3 64.9 1.3 
EOP Gee eee eee Rca ee Soe | 2.9 170.3 1.3 
SU eee ee Oe en ety sie GOW Oo es Se eee clewece ee FOO SOURS See 
Totalfood consumed: .....2.-..2..2.2.- 197.6 | 1,026.0 19.9 
BCESe eee ore epee ae hy See ee sh SEL. 24.9 bans 10. 4 
PATH OUT GUbIH Zed <= Ph soo ccs coe nocicthe a: (172.7 973.7 9.5 
Pepeentatilized sis. too eee 282 | ne! | 87.4 | 94.9| 47.7 
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Data of digestion experiments with oleo oil in a simple mixed diet—Continued. 


Constituents of foods. 


Experiments, subjects, and diet. a He 


Experiment No. 807, subject P.K.: Grams. 
Blanemange containing oleo oil ..-...----- 1, 201.0 
WiheabisGuitsees see ase oe eee eee eee 300. 0 
Prints ee Re See See eee 291.0 
SURAT Sere a ee ee oe ee ee eee 293. 0 
Totalifood consumed => --s2ne4-- 2-2 -eeee = 2, 085. 0 
CES Mert en eee ao ee eee 
‘Amountwtilized:a.2. os ee Sees a ee Ae | eee : A : 
Per cent utilized).4 2252 42 =s.c Pete oe See eee eee [ptete cere : . : : 
Experiment No. 808, subject G. S. M.: | 
Blancmange containing oleo oil _..-......- 1, 368.0 
WiheatbISCUIE= 5 5 Sce See eee nee See 346. 0 
AG HIGe Bock eee see ERE EE AEE 1, 350.0 
SSS AT er ae ie es ie es ae ee 415.0 
Total food consumedees eee eee eee 3, 479.0 
MO COSKER ose ete tae dee sae Eide Pe RE 152.0 
PEMOWUM DAU Z Od ee oe ae eee ere ae ee 


Experiment No. 809, subject D. D. M.: 


Blanemange containing oleo oil ._......... 1, 366.0 
Wheat DISCHIGs a eee ee 2 ee ee eee 623. 0 
[OTOL ee eae oe ee eee A hee Se ee 5 | 1,310.0 
SOP an ee ee eee. eee a eee oe eee 414.0 
Tova foodseons ume Castes as eee see eee 3, 713.0 
TH CCCS Rei eres eas Gee nyse eG Ea oie 128.0 
SALT OUTER ETLT ZC ee ee ee ee ea es eS Sie 
iPericentgitilize cen 22 os Fes ys 22 teas earl eee 
Experiment No. 810, subject M. L. M.: 
Blanemange containing oleo oil --......... 1, 267.0 
Wiheat DiSGuiG as: sterner 366. 0 
PST see se ee eS ee ett 5250 
SADE D S58 d Soe SSE IS eR ey ete 401.0 
Totalioodiconsumed as. eee 3, 186.0 
IO COS geen 5325) BS aes Fey eee ee 99.0 


Per cent utilized 


Experiment No. 811, subject J. C. M.: 


Blanemange containing oleo oil _-.........- 1, 162.0 
WV heAiADISCHIts =o ees es Se So 426.0 
TUTE eee cee eee ee eee ee et ee | 1,243.0 
SUSE eee cre Seles See See ee 135.0 

Total food consumeds-e eens - = eee ee 2,966.0 
BOCES Saree Se ee ener e et enna el 93.0 


Blanemange containing oleo oil ...__...-..- 1, 476. 
Wheat biscul tices es sae eel ee 191. 
Hr G ote ee se ee nee eee eee 1, 125. 
DUSADs ese.. Ae eee 467. 
Totaliocod'consumed == ees. ee 3, 259 
OCOS FE See er ne ee ee ee oe eee eee 119 


Average food consumed per subject per day...| 1,043. 


-DIGESTIBILITY OF MISCELLANEOUS ANIMAL FATS. 15 


Summary of digestion experiments with oleo oil in a simple mixed diet. 


Digestibility of entire ration. Esti- 

: si ied NL aera ee mated 
Experiment No. Subject. bility of 
Protein.| Fat. ey: Ash. | oleo oil 

: alone 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
66. .4 96. 4 63. 


SODREE See eee ae ee ae ae DPE Cera oee 1 91 96.9 
ROGER eb oe: Se ke See Eee AWS) (Goel s Le ee 24.0 87.4 94.9 47.7 93. 4 
CU esl as Arie Pe earns eer ae PKR eae 1 67.0 90.9 97.7 56. 5 94.6 - 
SOB Rapes le ee A a ome a a GES= Mase see 41.2 91.8 94.1 41.4 99.9 
SO Gee es fae ena is eee DU DSMecs. shock 62.8 92.5 95. 9 57.6 99.1 
SLs ae ee ce ia ee Mig SM che oe 52.0 91.6 96.8 59. 2 97.1 
Stati nels openness ae A HJ Orr ah AE 67.8 90.5 96. 0 52.8 96.0 
SLD shee ie eee ac eee Stes W:5-O) Csssscahestce 41.6 87.4 96.4 3252 97.2 
PAG CTS @baare haces sapere apne a are eine as amie 52.8 90. 4 96.0 51.4 96.8 


The subjects ate on an average 23 grams of protein, 59 grams of 
fat, and 416 grams of carbohydrate daily. The digestibility of these 
food constituents was found to be 52.8 per cent for protein, 90.4 per 
cent for fat, and 96 per cent for carbohydrate. The estimated di- 
gestibility of oleo oil alone was 96.8 per cent, which is somewhat 
higher than the digestibility (93 per cent) previously reported for 
beef tallow, which contains the oleo stearin as well as the oleo oil. 

The subjects reported no ill effects from the test periods with oleo 
oil. The coefficient of digestibility of oleo oil, 96.8 per cent, as ob- 
tained in the above experiments, is practically identical with the 
reported ? coefficients of digestibility of the common animal and vege- 
table fats, which, on the average, are 97 per cent. 


OLEO STEARIN. 


Oleo stearin, which is obtained as outlined above, is ordinarily a 
white, odorless, tasteless fat, solid at ordinary room temperature. 
It is quite extensively used in the manufacture of compounded edible — 
fats commonly known as lard substitutes and lard compounds, but 
has relatively little if any use in the home as such for culinary 
purposes. 

A supply of oleo stearin sufficient for the purpose of this study was 
obtained from a dealer who was able to supply it in quantity, and it 
was known to be typical of commercial oleo stearin. 

Three experiments were made to determine the digestibility of oleo 
stearin, and the data obtained are tabulated on page 16. 


1U. S. Dept. Agr. Bul. 310 (1915), p. 21. 
2See list on page 26. 
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Data of digestion experiments with oleo stearin in a simple mixed diet. 


Constituents of foods. 


Experiments, subjects, and diet. wees Gana 
a F arbohy- 
Water. | Protein.| Fat. nares Ash, 
Experiment No. 825, subject J. F. C.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing oleo stearin....... 1,164.0 528. 3 20.4 198. 6 410.9 5.8 
Wheat sbiscmit=. 246-8: <6. 5 Bae ee eee 278. 0 25. 0 29.5 4.2 214.9 4.4 
RUG E Sse es SER ee oe ye eo ct a 856. 0 743. 9 6.8 Se 99.3 4.3 
SUan eos ee sees tiocts tents cise cece VAD ON ooeciaa se Selects dsa|bexencen AZ NOR | Pee 
Totalioodcconsumeds-2 4ee-eree ee eee 2,440.0] 1,297.2 56. 7 204. 5 867.1 14.5 
MeCOSE Sec SESE ork AE 153500 Sass see 33. 6 61.6 44.5 13.3 
PNroaKoyovayy sb BULAN Mane es Oe aS ee yee ee eoagalbeeucpaoec 23.1 142.9 822. 6 1.2 
Pen centutilized ss Neal he Sete eee a/b 40.7 69. 9 94.9 8.3 
Experiment No. 827, subject T. G. H.: 
Blancmange containing oleo stearin...._.. 1,012.0 459.3 endl 172.7 357. 2 5.1 
WiheatibiSCuUibse anne re eereE ee eeeerreee 39.0 3.5 4.1 0.6 30.2 0.6 
Piguet SPs 2 ee a Deas 617.0 536. 2 4.9 2, 71.6 3h i 
SUSaT ete bgeceae 1 see ee aaa ae LOGON Ese OER ee ceten ol pesiec ince WOO Wsscccasc 
Motalioodsconsumedets ss. --- eee s ee eee 1, 835. 0 999. 0 26. 7 174.5 626. 0 8.8 
MOCESHE ALS sk Sate veiemesh lear Bae ca ts | mele ae O2FON eee 2 Sars be 17.0 36. 7 31.7 6.6 
SANTA OULD GRU GILT 7, © Cee eno 9a aoe pste a ce | ee 9.7 137.8 594. 3 2.2 
Rer.Cemtautulizedey 7. See ae io BAe St REE es Eee ee 35. 3 79. 0 94.9 24.7 
Experfment No. 828, subject F. K.: 
Blanemange containing oleo stearin....... 1,317.0 597.8 23.0 224.7 464.9 6.6 
IWiecayDISCUIts ep emce tears ceeCen ee ceee 467.0 42.0 49.5 7.0 361.0 1.9 
UTS Sees SAE toa EA Aa oe ok ie ne aga 791.0 687. 4 6.3 1.6 91.8 3.9 
RSD MES 2 Se RRs Na et CORN ea ee TAGE OWE seer ek | Bex terns see) | Boayenepeeys ee UYOKO\oootecce 
Motalifoodiconsumedie teenie eee ee PSMA) || a ePIoY 78.8 Pee es ||. SOLE 7 18.0 
CEES Sasi ee A eee TS RB Speak 199: Op ee enone 43.8 78.4 61.7 15.1 
PACTO UTI EWULUTUN ZC GL p> en Von ats en a Ue ne te wea WA) a Eee ae 35. 0 154.9} 1,032.0 2.9 
VY Pr GVEY aU FAUT ASX leat Aan eco PUA a ce ae | eT ce Ca | eae  e 44,4 66. 4 94.4 16.6 
Average food consumed per subject per day... 780. 6 402. 6 18.0 68. 0 281.8 4.6 


Summary of digestion experiments with oleo stearin in a simple mixed diet. 


Digestibility of entire ration. Esti- 
mated 
digesti- 

Experiment No. Subject. bility of 


retain) as. [OUR] ase, | 


alone. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
8.3 : 


ODO SEE Cee tone Saeels Soe he eriee oppo Noy jeter erates ake 40.7 69.9 94.9 : 76.6 
SD Ree Ne teen Seen nai cee ADLER Cray! & (EE Poe ees 36.3 79.0 94.9 24.7 89.8 
OZ SAR ESE LAR Se te eee PSEIAE TH: CES EY Se 44.4 . 66.4 94.4 16.6 73.9 

—ASVETACO SSS ae RRB S Resco ch bin Ce AMEE Sie ee eee 40.5 71.8 94.7 16.5 80.1 


On an average the daily diet supplied 18 grams protein, 68 grams 
fat, and 281.8 grams carbohydrate, the energy value being 1,811 
calories. 

Considering the digestibility of the ration as a whole on an average 
the subjects digested 40.5 per cent of the protein, 71.8 per cent of 
the fat, and 94.7 per cent of the carbohydrate. The estimated digesti- 
bility of the oleo stearin alone is 80.1 per cent. The figure, as would 
naturally be expected, is considerably lower than that of oleo oil, 
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96.7 per cent, and also lower than 93 per cent, the digestibility of beef 
tallow, which consists of both oleo oil and oleo stearin. 

In their reports of their physical condition during the test period, 
the subjects noted no unusual physiological conditions, 


OX-MARROW FAT. 


It is believed by many people that bone marrow possesses proper- 
ties which make it of particular value for food purposes and of 
especial value in the dietary of invalids and convalescents. That 
there is a scientific basis for such belief is shown by a review of the 
literature. In discussing the value of fat in the diet Friedenwald 
and Ruhrah?* say that bone marrow, which is rich in fat, is used in 
the treatment of tuberculosis and pernicious anemia. The marrow of 
young animals is preferred, and the glycerin extract of bone marrow 
is utilized. Zink? states: “ Yellow marrow contains chiefly fat which 
consists of olein, palmitin, and stearin, and which differs from the 
fat of the other parts of the body in having a higher acetyl equiv- 
alent.” In a study of red marrow Forrest® obtained two proteins, 
one a globulin coagulating at 47-50° C., which contained no phos- 
phorus, and a second a nucleo-albumin which was found to contain 
phosphorus in its molecule. Glikin‘ reports that iron occurs regu- 
larly in beef marrow, the marrow of young animals containing larger 
amounts than that of old animals. According to Halliburton® the 
most important protein of red marrow “is a nucleo-protein which 
contains 1.6 per cent of phosphorus.” In considering the dietary 
value of marrow, however, it must be remembered that it contains a 
large amount of marrow fat and that this, like all other fats, is a 
valuable source of energy in addition to the special therapeutic value 
attributed to it. Marrow is well known as food. Common examples 


are marrow bones, an old-fashioned dish, and marrow balls, which 


are served in soup. 

The preparation of marrow fat is confined very largely to the pack- 
ing houses, where it is obtained from the leg bones of beef animals. 
The process, according to information obtained from the Bureau 
of Animal Industry, is as follows: 


Marrow fat is prepared from long or shank bones, they being first heated in 


- water at a temperature of from 160° to 170° Fahrenheit. Both ends of the 


bones are sawed off and the marrow removed by blowing with compressed air 


1 Diet in Health and Disease. Philadelphia and London: W. B. Saunders Co., 1913, 4. 


Bobs jis Tews 


2Chem. Zentbl., 68 (1897), No. 5, p. 296. 

? Jour. Physiol., 17 (1894-5), p. 175. 

4Ber. Deut. Chem. Gesell., 41 (1908), No. 5, p. 910. 
5 Jour. Physiol., 18 (1895), No. 4, pp. 306-318. 


18 BULLETIN 613, U. S. DEPARTMENT OF AGRICULTURE. 


It is placed in cans, being processed in the usual manner for processing canned 
meat products. When prepared in this manner it is put out in the trade as 
_“ox marrow.” « 

For the purpose of this study a supply of this fat, packed in 1- 
pound tins labeled “ Ox-Marrow Fat,” was obtained from commercial 
sources. In appearance it was of a yellow color, solid at room tem- 
perature, and without a characteristic odor. The fat was melted, 
thoroughly mixed, and a sample analyzed by R. H. Kerr, of the 
Bureau of Animal Industry, was found to have an iodin number 
of 48.48, refractive index of 47°, with a Zeiss butyro-refractometer 
at 40°, and 0.56 per cent of free acid. 

The marrow fat was incorporated in a blanemange and eaten as 
a constituent of the usual simple mixed diet by four subjects. The 
results of the experiments are reported in the following tables: 


Data of digestion experiments with ox-marrow faut in a simple mixed diet. 


Constituents of foods. 


Experiments, subjects, and diet. aM eight | é = 
; el arbohy- 
Water. | Protein.| Fat. arate Ash, 
Experiment No. 692, subject P. K.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing ox-marrow fat ....| 1,700.0 710.1 30.8 294.8 651.1 Tas. 94 
Wines GiDISCUILAemet eae ee eee ener eee ae 305. 0 27.4 32.3 4.6 235.8 4.9 
1 TR eo S5aa Aas Se eae BERR E Heres 418.0 363. 2 3.4 0.8 48 5 oat 
STEEN SE SOG e Gane ee aoe EEE ea ABEe ss 136103) Beccensceeleceascoss|seeeereee 13650} | Bee 
Total foodiconsumed sess sss oe eee eaeeeee 2,559.0] 1,100.7 66.5 300.2 | 1,071.4 20. 2 
HG CES eR Nr aey eh Oe se Sa pe tea (ONO SE Soa Pala 26.0 23.2 7 
FAM OUNGAIGIIZEG =e ce ema hoe eens aeee | see ares eee aaa 45.4 274.2} 1,048.2 14.5 
ee 
Rericentaitili zed er sanc epee ose eee eines | See eee eee eae 68.3 91.3 * 97.8 71.8 
Experiment No. 693, subject J. C. M.: 
Blanemange containing ox-marrow fat ....| 1,928.0 805.3 34.9 334.3 738.4 Leal 
WiheatibiSCuite.)sssc5 Seeee eee Oe eee 371.0 33.4 39.3 5.6 286. 8 5.9 
STU Gia eae is 5 5 SR Set Sales I PR RES oS 796.0 691.7 6.4 1.6 92.3 4.0 
PUGET occ ees cx este cee weece eer emo eee 1229 Oilasocceccinc|ce jecenealeeme eee 12250 Beeesecer 
‘Rotaliood consumed s-2-s-—: 2 ssesen ee 3,217.0} 1,530.4 80. 6 341.5 |. 1,239.5 25.0 
INOCES seein aia Sei ane | (eas axl eee Onleeeeseceas 24.8 22.9 27.5 7.8 
PNG TAO DEA HADI UNV ZEXG ey AR i Te ee ee ee | ee Ee abe 55.8 318.6 | 1,212.0 17.2 
Peniconiutilized = sa eee o ee eae Beis ss | eee 69.2] 93.3 97.8| 68.8 
Experiment No. 694, subject A. A. R.: 
Blanemange containing ox-marrow fat ....| 1,793.0 748.9 32.5 310.9 686. 7 14.0 
Win cop MDIScuityets eee ee oeirg elet a 118.0 10.6 eS 18 91.2 1.9 
Iihg blir Sey ee eens oo eae cite kA Pee anges 1,246.0] 1,082.8 10.0 2.5 144.5 6.2 
SUIS AD este ea tenets cae RRM e La P29: Oiiceeeeehers ale We eee ol mere 1222, 03|-ssec eee 
Rotalsfood:consumed.css. oa. a2- nse seen 3,279.0] 1,842.3 55. 0 315.2] 1,044.4 22.1 
d TREY Gere Ae eae Sey LOR tC Sep Se TOYO Noeacascoce 37.7 28. 7 31.9 9.7 
FAT OU UIGIIZe eee en te eae wet net | eee pe en (eee ee 18: 286.5] 1,012.5 12.4 
Per cont utilized sateen ere tee eat |e a Rebeka 31.5! 90.9 | 96.9! 56.1 
Experiment No. 695, subject W. E. T.: 
Blancmange containing ox-marrow fat .... 588. 0 245.6 10.6 102.0 225.2 4.6 
Wheat bIScuips sie okt es eee ee 313.0 28. 2 Boe 4.7 241.9 5.0 
OUTS ee ae he Ce Sa a eee ee 989.0 859. 4 Tis 2.0 114.7 5.0 
SLU Ao the ae eae eee PORTE eg oo 13840.) eens: ate oe tell eae we 133) Denes 
otal foodseonstimed. 5.225. .2sc-se2 meses 2.028. O71) *edsoee 517 108. 7 719.8 14.6 
LOGYOES A) SS er ae ee ee ig 9 oe 5640! | Sone eee 5 11.6 20. 5 7.3 
AMO Unt pliZze ds 2. Bes oc joe ccessec coos eee eee | eee Spal 97.1 699.3 7.3 
———— | | 
RenGentiitiized ee: 115 she ee ee ee | 2o) Sok Cel ee ea | 67.9 | 89.3 | 97.2 | 50.0 
Average food consumed per subject per day. iwions? 6 467.2 | Die 2 | 88.8 | 330.6 | 6.8 


DIGESTIBILITY OF MISCELLANEOUS ANIMAL FATS. 19 


Summary of digestion experiments with ox-marrow fat in a simple mixed diet. 


Digestibility of entire ration. Esti 
mated 
e€ 
Experiment No. Subject. bility of 
Carbohy- ox-mar- 
aa drate. Ash. row fat 
alone 


. | Per cent. | Per cent. | Per cent. | Per cent. 
3 91.3 ite : : 


97.8 71.8 93.7 
93.3 97.8 68.8 95.6 
90.9 96.9 56. 1 91.6 
89.3 97.2 50. 0 93. 1 
91.2 97.4 61.7 93.5 


In the experiments reported above the subjects ate on an average 
21 grams of protein, 89 grams of fat (of which 87 grams were mar- 
row fat), and 340 grams of carbohydrate. This diet furnished ap- 
proximately 2,245 calories of energy daily. It will be noted that in 
experiment No. 695 the subject W. E. T., who did not possess a very 
vigorous appetite, ate only 109 grams of fat during the three-day 
period. ‘The other subjects averaged 104 grams of-fat daily. The 
protein supphed by the diet was 59.2 per cent digested, the fat 
91.2 per cent, and the carbohydrate 97.4 per cent. The figure 91.2 
per cent for the digestibility of the total fat of the diet becomes 93.5 
per cent for the digestibility of marrow fat alone when correction is 
applied for the metabolic products and undigested basal-ration fat 
which occurs in the ether extract of the feces. 

The consumption of 100 grams of marrow fat daily for a period of 
three days or more evidently caused digestive disturbances since 
in experiment No. 692, subject P. K. reported: “ Health was normal 
when entering on the diet. During the period experienced a slight 
headache and a sickish feeling.” In experiment No. 693, subject 
J. C. M. reported: “ Felt a severe weakness accompanied by cold 
perspiration.” In experiment No. 694, subject A. A. R. reported: 
“Pains in head and abdomen, general feeling of weakness.” In ex- 
periment No. 695, subject W. E. T. reported: “ Health normal at start 
of diet, during diet headache with general weak feeling.” 

On the basis of these experiments alone, it would appear that the 
continued consumption of 100 grams of marrow fat daily is likely to 
be attended with physiological disturbances. The results of the ex- 
periments indicate, however, that this fat is as completely digested as 
the common animal and vegetable fats. 


OX-TAIL FAT. 
Ox-tail fat is separated and marketed as an edible fat to a small 


extent at least in this country. In reply to an inquiry regarding its 
commercial production, one food-packing concern states: “ This fat 
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is not a by-product with us, but is used in the preparation of our ox- 
tail soup. We have absolutely no means of estimating the quantities 
of this fat produced in this country.” A second concern reports: “We 
produce considerable quantities ourselves, some of which we use and 
some of which we sell. It is more liquid than other beef fats, con- 
taining less stearin, and for this reason would be better adapted to 
the manufacture of oleo oil. We sell it as an edible fat, and so far 
as we know, it is used with other beef fats as a shortening or for 
other food purposes.” 

Even if little of the fat is marketed for food purposes, it is evident 
that it is not uncommonly so used when one recalls that it*is a con- 
stituent of freshly made and canned ox-tail soup. 

For the purpose of this study a sufficient quantity of ox-tail fat was 
secured from a concern which did not include the ox-tail fat in 
the ox-tail soup which it packed. In appearance the fat was a 
cream white solid when chilled. At ordinary room temperature the 
fat separated into two layers, about four-fifths being a pale yellow 
solid and about one-fifth a light yellow oil. The fat possessed no 
pronounced odor or flavor. An examination’ showed it to have the 
following characteristics: Index of refraction at 40° C., 49.0°; iodin 
number, 56.58; and melting point 37.0° to 36.8°. 

Three subjects assisted in the study of the digestibility of ox-tail fat 
and the data obtained are reported in the tables which follow: 


Data of digestion experiments with ox-tail fat in a simple mixed diet. 


Constituents of foods. 


Experiments, subjects, and diet. , of foods 
: : ‘ Carbohy- = 
Water. | Protein. Fat. ane Ash, 
ss |e es 
Experiment No, 704, subject P. K-: | Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing ox-tail fat -........ 1,814.0 $24.3 39.9 227.1 711.8 14.9 
Wihteatwicemiie os eaees les eT 302.0 27.2 32.0 4.5 233.5 4.8 
MindiG $8282 cos ss aes see 545.0 473.6 4.4 1.1 63.2 a | 
DUGAN ocae oe eas SS ee eee cee seek | 201.0: | 5 Ss ese 251. 0.25 
Total food consumed..-.-.-..-. Ee a oe 2,912.0} 1,325.1 232.7 | 1,259.5 22.4 
Wecess-.2 =2hee st ELE Ses 3 ee eee eee 5850 jie eee 13.7 21.0 5.5 
ATION WtishZed sone ane seer ee eens | re era ee 219.0 | 1,238.5 16.9 
Per cent utilized ...... = Sanstessts sc Ssosec mere A soscs2=2 | 94.1 98. 3 75.5 
Experiment No, 705, subject J. C. M.: | 
Blancmange containing ox-tail fat ........ 2, 004.0 910.6 250.9 786.4 16.4 
WHEAT biscuit $e 2s 252 eee iene eh eae? 399. 0 35.9 6.0 308. 4 6.4 
BT © 5350: ss ee ES eS 825.0 716.9 15 95. 7 4.1 
AS]7 (or piles Rea Sigs Se eee a eng pene eS 148: 0) 52 8S 5 Sook le ee eee 145 See 
Total food consumed........-.....------ 3,376.0 | 1,663.4 258.6 | 1,338.5 26.9 
ECGS! 3 Se ee oe eee Bus hes S62 001 Te Se 13.0 38.2 8.8 
Amount utilized .......... sib.25tt eee eee ee ee 245.6 | 1,300.3 18.1 
Porecnitwtilized.:. : 0.55.22... 4. eae ND eyes 95.0 | 97.2 67.3 


1 Analysis submitted by meat inspection laboratories of Bureau of Animal Industry. 
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Data of digestion experiments with ox-tail fat in a simple mixed dict-—Contd. 


Constituents of foods. 


Experiments, subjects, and diet. ae eight aecayah 
: arboh y- 
Protein. | Fat. aere Ash 

Experiment No. 706, subject A. A. R.: Grams. Grams. | Grams. | Grams. | Grams. 
Blanemange containing 0: Ox-tail fates. = 2s 2 1,537.0 30.5 192.4 603. 1 12.6 
WahleatsbISCUIts alee ee er a 244. 0 25.9 3.7 188. 6 3.9 
AS AUEOR oom esas BG SG Rin eal ie Se SC pa 2 ae 1,192.0 9.5 2.4 138.3 6.0 
DUB aT eee ene ee PRN era aera trae alate =e I WoW Os ges Seale sete eee pe aa ae rs icle IS One ees 
Total food consumed. =... 2-2. -5--. 2... 3, 091.0 65.9 198.5 | 1,048.0 22.5 
HC CES Rae ee sere ce oc aete ne chit em e acre 115.0 14.7 20 69.4 10.7 
INSTMOE NF WMA IWANG ain Soba de boas eoeaG sabe 54 |JoBbeSseed | aduanon as 51.2 178.3 978.6 11.8 
ROTHCOM CRUG ZO se epree eee tere eee eee tere wlohe stall re eusis ocioelisicreeimcie UT 89.8 93.4 52.4 
Average food consumed per subject per day...| 1,042.1 25. 2 76.6 405. 1 8.0 


Summary of digestion experiments with oa-tail fat in a simple mized diet. 


Digestibility of entire ration. Esti- 
He OP CA) a eae i Ses aa al eI Le 

Experiment No. Subject. Shi ot 
Protein. Fat. Ceppony: Ash. -ox-tail 

fat alone. 


Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 


TAU A eee SEN he eae me er Ne ga TANS Kates See hinsen meee 75.4 94.1 98.3 75 96.3 
(OSE epee se ee ee EE res Cy Te SEOs Paros See os 70.7 95.0 97.2 67.3 98. 2 
(USSSS SBSH ORES Oe aha ree BAS AUT G arate onl ee Uo 89. 93. 4 52.4 95.4 

FAS CT AL One epee aise ire ral ok Geen eta Oe 74. 6 93.0 96.3 65.1 96.6 


The daily diet supplied on an average 25.2 grams protein, 76.6 
grams fat, and 405.1 grams carbohydrate, the energy value being 
2,411 calories. 

The average digestibility of the diet as a whole was found to be 
74.6 per cent for protein, 93 per cent for fat, and 96.3 per cent 
for carbohydrate when 25 grams of protein, 77 grams of fat, and 
405 grams of carbohydrate were eaten daily. The estimated digesti- 
bility of ox-tail fat alone was found to be 96.6 per cent when the 
usual correction was made for the metabolic products and undigested 
basal-ration fat occurring in the ether extract of the feces. 

In reports of their physical condition during the test period, the 
subjects made no reference to any laxative effect resulting from the 
diet, and accordingly it is assumed that the limit of tolerance for - 
ox-tail fat is in excess of 84 grams daily, the amount eaten by one 
of the subjects, J. C. M., for the three-day test period. 

In so far as these experiments are concerned, it would appear that 
ox-tail fat, which is quite completely digested and does not produce 
physiological disturbances when eaten in normal amounts, should 
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prove a satisfactory source of energy for the dietary whether eaten 
as a separate fat or as a constituent of ox-tail soup. 

It has often been noted that fats from the different parts of the 
body possess different chemical and physical characteristics. In this 
connection it is interesting to note the values obtained for the di- 
gestibility of the different beef fats reported in this and other bulle- 
tins of this series which were for beef tallow’ 93 per cent, beef- 
brisket fat 2? 97.4 per cent, hard-palate fat 93.7 per cent, ox-marrow 
fat 93.5 per cent, and ox-tail fat 96.6 per cent. These values would, 
of course, be more directly comparable had it been possible to secure 
a sufficient supply of these different fats from a single animal. 


TURTLE FAT. 


The flesh of the green turtle (Chelonia mydas), a sea turtle which 
lives mostly in deep water and feeds largely upon vegetable matter, 
is used considerably for food. The portion of the fiesh known as 
“califash ” adhering to the upper shell, has a high oil content, is 
of a dull greenish color, and is very highly prized, being used 
in the preparation of turtle soup. According to Ditmar? the name 
green turtle is due to the greenish color of the oil. 

The experiments which follow were conducted to secure data con- 
cerning the extent to which green-turtle fat is utilized by the body. 
Through the courtesy of R. L. Coker of the United States Bureau of 
Fisheries, several cans of so-called turtle fat were secured from a 
Florida dealer. On opening, the cans were found to contain a dull 
greenish substance, the “ califash,” resembling liver in appearance, 
and surrounded by small quantities of a yellow oil which had sepa- 
rated from it. For the sake of uniformity with other experiments, 
the canned turtle fat was rendered and fed in the same way as 
other fats studied. In order to secure as much of the oil as possible, 
the mass was passed through an ordinary household meat cutter and 
was rendered by heating in a double boiler. The resulting oil] was 
of a yellow color without any noticeable odor. 

Four three-day digestion tests were made of green-turtle fat and 


the results which were obtained are reported in the tables which 
follow. | 


U.S: Dept, Agr eBuls lO Glgsis) speeds 
2U. S. Dept. Agr. Bul. 507 (1917), p. 18. 
* Reptiles of the World. New York: Sturgis and Walton, p. 14. 
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Data of digestion experiments with green-turtle fat in a simple mixed diet. 


Constituents of foods. 


Experiments, subjects, and diet. Be eeht @ 
Water. |Protein.| Fat. |3'POPY-| ash. 
Experiment No. 681, subject A. F.: Grams. | Grams. | Grams. | Grams.| Grams. | Grams. 
Blanemange containing green-turtle fat....} 1,933.0 890. 0 34.0}. 174.2 821.7 13.1 
Wiheatibiscuite eee eee nee aee eee cease: 378. 0 34.0 40.1 5.7 292. 2 6.0 
JOVADI GS ENS Ait ae eee Weir Ee Mae en eee a 657. 0 570.9 5.3 1.3 76. 2 3.3 
SUMBNIS Bees ne PYAR Se SARI 2 es eee eae DA a its SO SEE EROS Sa aoSsbade. PHD NSscaeco5 
Total food consumed............-.....-- 3,195.0] 1,494.9 79.4 181.2 | 1,417.1 22.4 
IG COSI Oia ee et ete ae tS A Ae eM 8 tk Tey Wajpasdacsoes 21.4 10.0 32.4 9.2 
FAUT OUMItATI HIZO dia eee ee mere one eae Eee meme my || cage 58. 0 171.2 | 1,384.7 13.2 
Recent tilize dies sea eee eee erie lose ae aoe lla eee 73.0 94.5 97.7 58.9 
Experiment No. 682, subject P. K.: 
Blancmange containing green-turtle fat....| 1,703.0 784. 1 30.0 153. 4 723.9 11.6 
Wiheatibiscuitha= arent eee eee ne 338. 0 30.4 35.8 5.1 261.3 5.4 
JUDIE S oes SES ORC on BO io oORE OnE Ne ae eee 368. 0 319.8 3.0 0.7 42.7 1.8 
RSYBMEGEN esac ius ae gc ae ee NS Fe ee ae 4 GENO Pa Be ee ae] sweat ne 16407 | eae 
Peal TOOd COUSUIMe Meee te eee eee oe 2,573.0] 1,134.3 68. 8 159.2} 1,191.9 18.8 
BARS SHE DOU OE ALe SE SE eae ee COS OW Se sasc eee 26.3 11.6 34.3 6.8 
Aen MECHA ne See ee oe ee etd Nota eaters laos aa siete 42.5 147.6} 1,157.6 12.0 
PeriGenG WHhZedies 22 sae ee eee S| ee a a 61.8 92.7 97.1 63. 8 
Experiment No. 683, subject J. C..M.: 
Blancmange containing green-turtle fat....| 1,377.0 634. 0 24.2 124.1 585.4 9.3 
Wiheatzbiscuitss. SS:tese - sees es ck ese baeneete 321.0 28.9 34.0 4.8 248.1 5.2 
DBT Ue Gees co ess ape ae ea reece slate have alte cre he 780.0 677.8 6.2 1.6 90.5 3.9 
SUD YS 2h eek 28 ee te ae ee eS Bee SECM EAE ASK OW arch cerateven see eee ae Re oe PASI ON eo = 
Total food consumed................-.--- 2,621.0) 1,340.7 64.4 130.5} 1,067.0 18.4 
TH CCCS Bese seta eae tat ain lars oiahs isteleiaietois alacsicss NO) sccecobocc 29.7 Uo® 59.9 7.9 
ANTIOUIMETIRZed St bie ee Se ee A eae eo eae eee cetiae 34.7 123.0} 1,007.1 10.5 
Pericembartilize dasa s sek parece ae ar See oe oer etre eet 53.9 94.2 94.4 57.1 
Experiment No. 684, subject A. A. R.: | 
Blancmange containing green- -turtle fat... 1,180.0 543.3 20.8 106.3 501.6 8.0 
Wiheatbisemite setae sc eee a eee eee once 159.0 14.3 16.9 2.4 122.9 2.5 
BTU eee ee tee ee oe atcite eta ice peinin Sure 1,139.0 989. 8 9.1 2.3 132.1 5.7 
RSL 2 pe iy ee ee Sa ee Pen ee ee oe DIGION soos ss ea esas: cosets ee 396: 0b 2aececee 
otal food consumeds.22tee ss Wse te AS2 2,874.0 | 1,547.4 46.8 111.0} 1,152.6 16.2 
CCOS serene eb Se oe sae sina wipelceis eis eae MOSON|Baseceaaes 27.3 9.1 32.4 7.2 
AOU GEG Ze PERS eS ae ER RE Saif ooh SUE. Tae es 19.5 101.9} 1,120.2 9.0 
IRCreCerty EEUANLZC Cae he 5 WL SAE SURE eet Ek ot eae pe 41.7 91.8 97.2 | 55.6 
Average food consumed per subject per day ... 938. 5 459.8 21.6 48.5 | 402.4 (a4 6.3 


Summary of digestion experiments with green-turtle fat in a simple mixed diet. 


Digestibility of entire ration. Esti- 
mated 
digesti- 
Experiment No. Subject. bility of 


: Carbohy- green- 
Protein. | Fat. drate. Ash. | turtle fat 


alone. 


Per cent. | Per cent.| Per cent. | Per cent. | Per cent. 


OSD Asa eases ce Sense! BAUME Marsico weer 73.0 94.5 9050 58.9 98.3 
O82 3 pease eee arses nlciaisle 1g Cee a ee eae 61.8 92.7 97.1 63.8 97.5 
OSS ees eee tae ee owe aook DEC AM SE LSER ES 3 53.9 94.2 94.4 57.1 100.0 
OSA ae nia aro na eines vs desert PINGING Sa? aa ee 41.7 91.8 97.2 55. 6 98. 4 


Average....... SE SLB OS Sel SH eee ae Cee eae 57.6 93.3 96.6 58.9 98.6 
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On an average the four subjects who assisted in the study of the 
digestibility of turtle fat ate 22 grams of protein, 49 grams of fat, 
and 402 grams of carbohydrate daily. The digestibility of the diet 
as a whole was found to be, for protein 57.6 per cent, for fat, 93.3 
per cent, and for carbohydrate, 96.6 per cent. When allowance is 
made for metabolic products and undigested fat resulting from the 
basal ration, the figure, 93.3 per cent, for the digestibility of the total 
fat of the diet, becomes 98.6 per cent for the digestibility of turtle 
fat alone. In reports of their physical condition the subjects made 
no reference to any laxative effect or other digestive disturbance 
resulting from the diet. Accordingly, it may be assumed that green- 
turtle fat taken in quantities not exceeding 50 grams daily is well 
tolerated and very completely assimilated by the body. 


SUMMARY. 


As a group the fats which are considered in the present paper are 
not extensively used in the home as separate fats, but all are included 
to a greater or less extent in the American dietary. Two of them, 
oleo oil and oleo stearin, find large commercial uses in the manu- 
facture of fats for domestic consumption, oleo oil being used in the 
manufacture of oleomargarin and oleo stearin in the manufacture 
of shortening fats. Since little, if any, information was available 
regarding the extent to which they are utilized by the human body, 
their coefficients of digestibility were determined and found to be 
98.4 per cent for goat’s butter, 95.3 per cent for kid fat, 93.7 per 
cent for hard-palate fat, 93.9 per cent for horse fat, 96.8 per cent for 
oleo oil, 80.1 per cent for oleo stearin, 93.5 per cent for ox-marrow fat, 
96.6 per cent for ox-tail fat, and 98.6 per cent for turtle fat. 

The studies of the digestibility of fats here reported include four 
experiments with goat’s butter, three experiments with kid fat, three 
experiments with hard-palate fat, three experiments with horse fat, 
eight experiments with oleo oil, three experiments with oleo stearin, 
four experiments with ox-marrow fat, three experiments with ox-tail 
fat, and four experiments with green-turtle fat. 

The subjects ate per day on an average 42.8 grams of goat’s butter, 
59.7 grams of kid fat, 87.7 grams of hard-palate fat, 62.9 grams of 
horse fat, 56.8 grams of oleo oil, 66.2 grams of oleo stearin, 86.8 grams 
of ox-marrow fat, 74.5 grams of ox-tail fat, and 46.5 grams of turtle 
fat. 

In the reports of their physical condition during the test periods, 
the subjects did not note any physiological disturbances except in 
the case of ox-marrow fat, which seemed to have a slight laxative 
effect. No evidence was secured as to whether this condition resulted 
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from the nature of the fat or from the fairly large amount ingested 
daily. 

The protein and carbohydrate eaten during the test periods with 
the fats studied in these experiments were derived from the same 
foods as in the experiments reported in previous bulletins. The 
coefficients of digestibility for total protein were 72 per cent in the 
goat’s butter tests, 88 per cent in the kid-fat tests, 50.9 per cent in 
the hard-palate fat tests, 60 per cent in the horse-fat tests, 52.8 per 
cent in the oleo-oil tests, 40.5 per cent in the oleo-stearin tests, 59 
per cent in the ox-marrow fat tests, 75 per cent in the ox-tail fat 
tests, and 58 per cent in the turtle-fat tests. The coefficients of di- 
gestibility for total carbohydrate were 97.3 per cent in the goat’s 
butter tests, 95 per cent in the kid-fat tests, 97.6 per cent in the hard- 
palate fat tests, 96 per cent in the horse-fat tests, 96.0 per cent 
in the oleo-oil tests, 94.7 per cent in the oleo-stearin tests, 97 per 
cent in the ox-marrow fat tests, 96 per cent in the ox-tail fat tests, 
and 97 per cent in the turtle-fat tests. The above coefficients of 
digestibility of protein and carbohydrate supplied by the diet as a 
whole indicate that the fats under consideration did not decrease the 
assimilation of these constituents. 

On the basis of the experiments here reported it is evident that 
goat’s butter, kid fat, hard-palate fat, horse fat, oleo oil, oleo stearin, 
ox-marrow fat, ox-tail fat, and turtle fat when eaten in amounts 
equivalent to the amount of butter eaten in the normal dietary are 
well assimilated, and judged by this and what is known of their use 
as food fats, should prove wholesome sources of fat for human con- 
sumption. 
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